The present study tested the interplay between mood and attentional deployment by examining attention to positive (i.e., happy faces) and negative (i.e., angry and sad faces) stimuli in response to experimental inductions of sad and happy mood. Participants underwent a negative, neutral, or positive mood induction procedure (MIP) which was followed by an assessment of their attentional deployment to emotional faces using eye-tracking technology. In the positive MIP condition, analyses revealed a mood-congruent relation between positive mood and greater attentional deployment to happy faces. In the negative MIP condition, however, analyses revealed a mood-incongruent relation between increased negative mood and greater attentional deployment to happy faces. Furthermore, attentional deployment to happy faces after the negative MIP predicted participants' mood recovery at the end of the experimental session. These results suggest that attentional processing of positive information may play a role in mood repair, which may have important clinical implications.
The interplay between mood and cognition is a crucial aspect of adaptation to our physical and interpersonal environments. Moodcognition frameworks (Beck, 1967; Bower, 1987) emphasize that mood states result in the preferential processing of moodcongruent information. Thus, sad mood increases negative cognitions about the self, the world and/or the future, and thereby generates sustained negative affect (Beck, 1967) . For most people, however, sad mood states tend to be transient and recovery typically occurs quickly. Recent research has started to examine how cognitive processes are linked to mood repair. Thus, whereas mood affects cognitive processes (Bower, 1981) , cognition also plays a role in determining the quality and intensity of mood responses (Lazarus, 1999) .
Specifically, recent proposals argue that attentional deployment plays a critical role in mood and emotion regulation (Gross & Thompson, 2007; Koole, 2009) . Attentional deployment is a cognitive process which filters relevant inputs to be processed and determines accessible information in memory (Chun & TurkBrowne, 2007) . Salient sensory, emotional, and mental information is filtered and processed through attentional processes, which can be initiated either in automatic or controlled ways (Calvo & Nummenmaa, 2007) . Thus, shifting of attention may be an important factor in determining how the organism perceives and interprets environmental information, and it may represent an early influence on goal-directed behavior.
Studies investigating the interplay between mood and attention deployment have tested the mood-cognition frameworks hypothesis (Beck, 1967; Bower, 1987) by which mood should bias attentional processing to mood-congruent aspects of a situation. Tamir and Robinson (2007) , for example, found that participants under an induction of positive mood showed a greater tendency to selectively attend to positive words than participants under neutral or negative mood inductions. However, evidence of a relation between induced mood and subsequent mood-congruent attentional processing is limited when testing the effects of induced sad mood states. Although one study found that participants under a sad mood induction showed a greater tendency to selectively attend to mood congruent information (Bradley, Mogg, & Lee, 1997) , most studies have failed to replicate this finding (Chepenik, Cornew, & Farah, 2007; Gallardo, Baños, Belloch, & Rupierez, 1999; McCabe, Gotlib, & Martin, 2000) . Ellenbogen, Schwartzman, Stewart, and Walker (2002) argued that, besides some methodological differences among studies, a possible explanation for these mixed findings could be that selective attention buffers, rather than exacerbates, the impact of negative events. Consistent with this idea, Ellenbogen et al. (2002) found that people under a stress induction were faster to shift attention away from negative words compared with positive and neutral words. They also found that these attentional shifts were associated with subsequent mood changes in response to the stressor. Conversely, MacLeod, Rutherford, Campbell, Ebsworthy, and Holker (2002) found that participants trained to direct their attention away from negative information showed less negative emotional responding to a subsequent laboratory stressor. Research has also shown that this type of attentional training reduces levels of anxiety in response to real-life stress such as moving to a foreign country (See, MacLeod, & Bridle, 2009) or giving a speech (Amir, Weber, Beard, Bomyea, & Taylor, 2008) . Furthermore, Johnson (2009) has shown that participants trained to selectively attend toward positive information experienced lower frustration than a control group after being exposed to a stressor.
These studies suggest that attentional deployment patterns such as shifting attention toward positive information or avoiding negative information may serve to regulate mood under stressful situations. However, it should be noted that most of the evidence reported here comes from research on stress. Research on the role of attentional deployment patterns in the regulation of sad mood states is scarcer. Wadlinger and Isaacowitz (2008) found that, compared with a control group, participants trained to attend to positive pictures looked less to subsequent sad-related pictures, suggesting that attentional deployment to positive information may lead to changes in the use of mood regulation strategies. Recent studies (Isaacowitz, Toner, Goren, & Wilson, 2008; Isaacowitz, Toner, & Neupert, 2009 ) have also tested the interplay between sad mood and attentional deployment in older adults. These authors found that elderly participants reporting higher levels of sad mood under a mood induction showed preferences to selectively look at happy faces and to avoid looking at angry and sad faces . Interestingly, these authors also reported that older adults who did not show these attentional deployment patterns compared with those who did showed subsequent mood declines in response to the mood induction (Isaacowitz et al., 2009) .
Overall, these findings suggest that attentional deployment patterns may serve as mechanisms of mood regulation, but further research is required. To our knowledge no studies have analyzed the mutual interplay between sad mood and attentional deployment (i.e., mood effects on subsequent attentional deployment, as well as the association between attentional deployment and subsequent mood). The present study tested the interplay between mood and attentional deployment to positive (i.e., happy faces) and negative (i.e., angry and sad faces) stimuli in response to different experimental manipulations of sad and happy mood. Faces are considered to be a core element of the perception and experience of emotions (Ekman, 1993) . Moreover, their accurate recognition and interpretation provides us with important social information for an adequate adaptation to our physical and interpersonal environment. Thus, this is an ideal set of stimuli to analyze associations between mood and attentional deployment. Participants' eye movements to emotional faces were continuously monitored using eye-tracking technology which is generally considered a well-validated indicator of attentional deployment to emotional information (e.g., Leyman, De Readt, Vaeyens, & Philippaerts, 2011 ).
First, we tested the impact of negative, positive, and neutral mood inductions on subsequent attentional deployment to positive and negative faces. Based on previous findings in participants undergoing a positive mood induction (Tamir & Robinson, 2007) , we hypothesized a mood-congruent relation (i.e., mood improvement associated with greater attentional deployment to positive faces). However, research using sad mood inductions has not reported mood-congruent effects (e.g., Chepenik et al., 2007; McCabe et al., 2000) . Moreover, several studies (e.g., Ellenbogen et al., 2002; Isaacowitz et al., 2008) have shown that negative mood states may result in mood-incongruent attentional deployment, which may serve to regulate the negative mood elicited (Isaacowitz et al., 2009) . We therefore hypothesized a mood-incongruent effect for participants undergoing a negative mood induction (i.e., mood worsening associated with higher attentional deployment to positive faces and lower attentional deployment to negative faces). No mood-congruent or mood-incongruent effects in attentional deployment were expected for participants assigned to a neutral mood induction.
Second, we tested the association of attentional deployment patterns with subsequent mood ratings. Based on previous research (Ellenbogen et al., 2002; Isaacowitz et al., 2009) , we hypothesized that attentional deployment toward positive faces and away from negative faces is predictive of subsequent higher positive mood and lower sad mood levels. Specifically, we expected that these attentional deployment patterns would be associated with subsequent mood changes in participants who had received a sad mood induction.
Method Participants
A sample of 126 undergraduate students received course credits for their participation in the study. The group consisted of 23 men and 103 women, with a mean age of 22.04 years (SD ϭ 2.37).
All participants had normal or corrected-to-normal vision and were allowed to wear their glasses or contact-lenses if required.
Mood Induction
Participants were randomly assigned to a negative, neutral, or positive mood-induction procedure (MIP). The MIP comprised the presentation of emotional pictures to evoke affect and the recall of related personal memories, combined with listening to music that added a mood-supportive background state, as successfully employed in previous mood induction research (i.e., Mayer, Allen, & Beauregard, 1995) . Participants were instructed in the MIP to concentrate on the pictures and music and on their feelings and related memories.
The pictures consisted of a series of 20 images from the International Affective Picture System (IAPS; Lang, Bradley, & Cuthbert, 1995) , each presented for 15 sec. Mood-supportive musical pieces were Barber's "Adagio for Strings," Delibes' "Mazurca from Coppelia," and Mozart's "Flute Concerto in D Major: Allegro" (for the negative, neutral, and positive mood induction, respectively). These music pieces have been used successfully in This document is copyrighted by the American Psychological Association or one of its allied publishers.
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previous research (Martin & Metha, 1997; Mayer et al., 1995; Siemer, 2005) . IAPS pictures were selected on the basis of their emotional themes but also their valence scores, according to Lang, Bradley, and Cuthbert (1995) criteria (1-9 scale: 1 ϭ most unpleasant; 9 ϭ most pleasant).
1 The 20 negative pictures selected had a mean valence score of 2.51 (SD ϭ 0.74) and included sad themes, for example, people looking unhappy or crying. The 20 neutral pictures selected had a mean valence score of 4.96 (SD ϭ 0.37) and included nonemotional situations, for example, unanimated objects. The 20 positive pictures selected had a mean valence score of 7.58 (SD ϭ 1.18) and included positive themes, for example, people enjoying activities or smiling.
Mood Assessment
Two visual analogue scales (VASs), assessing happy and sad mood were used to evaluate mood state before and after receiving the MIP (Time 1 and Time 2, respectively), as well as at the end of the experimental session, immediately after completing the attention task (Time 3). VASs were composed of four items each: happy mood (happy, optimistic, joyful, content) and sad mood (melancholic, depressed, upset, sad) . Each scale consisted of a line with 10 labeled anchor points, ranging from 0 (not at all) to 10 (very much), on which participants indicated how they felt "right now."
Attention Task
Stimuli materials. Stimuli consisted of pairs of pictures comprising an emotional and a neutral facial expression of the same person. Faces were selected from the Karolinska Directed Emotional Faces (KDEF) database (Lundqvist, Flykt, & Öhman, 1998) . Following the procedures used by Williams, Moss, Bradshaw, and Mattingley (2005) and Calvo and Lunqvist (2008) , original KDEF frontal view pictures were fit within an oval window. The hair, neck, and surrounding parts of the images were darkened to remove noninformative aspects of the faces.
Stimuli selection was based on two parameters: the emotional discreteness of faces for the corresponding emotion and their intensity ratings. The selection was made on the basis of the results from a previous validation study of the KDEF emotional pictures (Sanchez & Vazquez, 2013) . Based on these results, 28 happy, angry, and sad expressions (14 men and 14 women for each emotional category), together with the corresponding neutral expression of the same actors, were selected as the stimuli for the current study.
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Experimental design. The attention task comprised 84 trials (28 happy, 28 angry, and 28 sad expressions paired with the corresponding neutral expression of the same actor), which were randomly presented for each participant. Emotional and neutral expressions were presented equally often on the left as on the right. The task also included six practice trials, followed by a brief pause (1 min) before starting the actual trials.
Stimuli were displayed with a beam projector on a 147 cm (width) ϫ 110 cm (height) screen. The size of each face was 21 cm (width) ϫ 27 cm (height). Pictures were centered on the screen 42 cm apart (measured from their centers). Participants were seated approximately 226 cm from the screen's center, resulting in a visual angle of approximately 5.5 degrees between each picture's center and the screen's center.
Each trial started with a black screen for 500 ms, followed by the display of a white fixation cross in the middle of a black screen for 500 ms, on which participants were instructed to fixate their gaze. After that, a white random 1-digit number (ranging from 1 to 9) replaced the fixation cross, appearing in the same position in the center for 1,000 ms. Participants were instructed to fixate on the number and say it aloud as quick as possible because their response times would be recorded. This procedure has been used previously by Calvo and Avero (2005) to assure that participants' attention was focused on the center of the screen before the face pairs appeared. Immediately after the offset of the 1-digit number, a pair of faces (either happy-neutral, angry-neutral, or sadneutral) was presented for 3,500 ms and participants were told to freely watch the screen without constraints until the onset of the next trial, which was indicated by the appearance of the next fixation cross (see Figure 1 ). Free watching of faces pair was implemented to encourage naturalistic information processing (Isaacowitz, 2005) .
Eye-tracking device. Participants' eye movements were recorded using an ASL 504 eye-tracker system from Applied Science Laboratories. This system employs a Pupil-Centre Corneal Reflection method (PCCR; Mason, 1969 ). An infrared light is projected over the participant's eyes and the gaze position at any given time is calculated by tracking the reflections of the light source from the pupil in conjunction with the reflections from the cornea.
This system provides 60 Hz measures of eye-gaze coordinates (i.e., a coordinates' estimation every 16.7 ms). Stimuli presentation was controlled by National Instruments software, with the eyetracking system automatically synchronized to the program at the beginning of each trial. The participants' head position was comfortably kept stable by using an anatomic chair, with a distance between eyes and eye-tracker capture of approximately 60 cm.
Eye movement signals were converted to visual fixation data by using Eyenal software. Visual fixations were defined as a minimum duration of 100 ms and a maximum fixation radius of 1 degree.
Attentional deployment indices. Fixation data were used to estimate attentional deployment patterns to emotional information. According to Gross (1999) , attentional deployment refers to "how individuals direct their attention within a given situation in order to influence their emotions" (pp. 559). Thus, attentional deployment in our study was indexed as a measure of the participants' gaze direction to emotional contents during the stimuli presentation, 1 The three groups of pictures significantly differed in valence, F(2, 57) ϭ 184.15, p ϭ .001, 2 ϭ .866. Post hoc tests showed that negative pictures had lower mean valence ratings than both neutral and positive pictures (p ϭ .001), and positive pictures had higher valence ratings than neutral pictures, p ϭ .001.
2 Analyses showed that the three groups of selected emotional pictures did not differ in discreteness of the corresponding emotion, F(2, 81) ϭ 1.21, ns, 2 ϭ .029, or in intensity, F(2, 81) ϭ 1.39, ns, 2 ϭ .03. The mean scores for emotional discreteness for the happy, angry, and sad expressions were 5.53 (SD ϭ 0.39), 5.39 (SD ϭ 0.52), and 5.32 (SD ϭ 0.62), respectively. Mean intensity scores were 5.55 (SD ϭ 0.51), 5.86 (SD ϭ 0.58), and 5.76 (SD ϭ 0.94), respectively. This document is copyrighted by the American Psychological Association or one of its allied publishers.
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tapraid5/emo-emo/emo-emo/emo00513/emo2866d13z xppws Sϭ1 9/5/13 12:27 Art: APA NLM referred to the fixation frequency to emotional faces across the 3,500 ms that face pairs were presented. Fixation frequency refers to the number of times that participants direct (and redirect) attention to an emotional face across the trial. Fixation frequency for each emotional picture condition (i.e., happy-neutral, angry-neutral, sad-neutral) was indexed as the mean proportion of fixations to the emotional face, by computing number of fixations to that type of emotional face divided by the total number of fixations to both emotional and neutral faces across the trial. Thus, a direction bias score was indexed for each emotional condition, where scores greater than 0.5 indicates a biased preference to look at the emotional faces rather than neutral faces, whereas scores lower than 0.5 indicates a bias in gaze toward the neutral faces, which is interpreted as an attentional avoidance of the emotional face. This measure has been reliably used in previous eye-tracking studies on selective attention to emotional faces (e.g., Leyman et al., 2011) .
Procedure
The MIP and the attention task were individually conducted in different rooms. This was done to minimize possible explicit demand effects from the mood induction procedure on the performance of the subsequent attention task. Indeed, participants were told that mood induction and attention task were two separate studies for which they would receive credits independently.
After arriving at Room 1, participants read the instructions for the "first study" (mood induction) and signed a consent form. After that, participants completed the first two VASs (Time 1), assessing happy and sad mood immediately before the start of the MIP. Participants were then randomly assigned to one of the mood inductions. Immediately after the 5-min MIP, participants filled out the two VASs again (Time 2) and completed a brief scale rating the global emotionality of both the IAPS pictures and the music presented in the MIP (which participants were told was the only aim of this first study to avoid demand effects on mood state reports after receiving the MIP).
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Participants were then told that they could participate in a "second study" in Room 2 to obtain additional course credits. All participants agreed to participate in the second study (attention task). After completing the attention task, participants filled out a final set of VASs scales to evaluate happy and sad mood levels at the end of the experimental session (Time 3). Participants were then debriefed and thanked for their participation. 3 Global emotionality of both IAPS pictures and the music presented was rated using 11-point Likert scales (Ϫ5 ϭ extremely negative; 0 ϭ neutral; 5 ϭ extremely positive). IAPS pictures significantly differed in emotional globality, F(2, 123) ϭ 327.53, p ϭ .001, 2 ϭ .842: Negative MIP pictures (M ϭ Ϫ4.05, SD ϭ 1.58) had lower mean ratings than neutral MIP pictures (M ϭ 0.38, SD ϭ 1.92), p ϭ .001, whereas positive MIP pictures (M ϭ 4.40, SD ϭ 0.83) had higher ratings than both negative and neutral MIP pictures, p ϭ .001 in both cases. Musical pieces significantly differed in emotional globality, F(2, 123) ϭ 433.96, p ϭ .001, 2 ϭ .609: Negative MIP music (M ϭ Ϫ2.67, SD ϭ 2.17) had lower mean ratings than neutral MIP music (M ϭ 0.50, SD ϭ 2.41), p ϭ .001, whereas positive MIP music (M ϭ 3.76, SD ϭ 1.76) had higher ratings than both negative and neutral MIP music, p ϭ .001 in both cases. Figure 1 . Representation of a trial sequence. Each trial starts with a black screen for 500 ms, followed by the display of a central fixation cross for 500 ms. A white random 1-digit number replaces the central fixation cross for 1,000 ms, and participant is required to say it aloud. After the offset of the 1-digit number, a pair of faces (either happy-neutral, angry-neutral, or sad-neutral) is presented for 3,500 ms.
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Data Analyses Plan
A series of mixed design analysis of variance were performed to test the effect of the MIP on mood states and to Test MIP differences on attentional deployment to emotional faces.
A series of moderation analyses were conducted to test the interplay between mood and attentional deployment variables across the session, analyzing the predictive role of mood changes from Time 1 to Time 2 in attentional deployment, as well as the predictive role of attentional deployment on mood changes from Time 2 to Time 3. To analyze mood change scores during the experimental session we constructed residualized VASs change scores using simple linear regression models in which VAS happy mood and sad mood scores at a given time (i.e., Time 2 after receiving the MIP; Time 3 after completing the attention task) were predicted by their previous VAS scores levels (i.e., Time 1, Time 2, respectively), and the resulting standardized residuals for each case was saved. Consequently, attentional deployment indices were also standardized to include them in these analyses. Using standardized residuals is a reliable method to control variability among previous mood scores (Segal et al., 2006) , as the variability among residuals can be considered independent from the previous VAS scores variability.
Results
Demographics Characteristics
Demographic characteristics for participants in the negative, neutral, and positive MIP groups are presented in Table 1 .
Statistical analyses did not reveal any significant group differences in age, F(2, 123) ϭ 1.11, p ϭ .334, 2 ϭ .02, or gender, 2 (2, n ϭ 126) ϭ 4.13, p ϭ .127, phi ϭ .18.
Effect of MIP on Mood
Mean VAS scores, before (Time 1) and after (Time 2) the MIP, as well as after completing the eye-tracking session (Time 3), are presented in Table 1 ϭ .24. For VAS-happy mood, Bonferroni tests showed that there were no significant differences among groups in their baseline levels (Time 1), whereas at Time 2 participants reported lower happy mood after receiving a negative MIP than after receiving a neutral or a positive MIP, p ϭ .001 in both conditions, and higher happy mood after a receiving a positive MIP than after receiving a neutral MIP, p ϭ .017. At Time 3, there were no significant differences among groups. This was explained by changes in happy mood from Time 2 to Time 3 for each group: The negative MIP group showed significant increases, p ϭ .001, and the positive MIP group showed significant decreases, p ϭ .001, whereas happy mood in the neutral MIP group remained stable, p ϭ 1.000.
For VAS-sad mood, Bonferroni tests showed that there were no significant differences among groups in their baseline levels (Time 1), whereas participants reported higher levels of sad mood after receiving a negative MIP than after receiving a neutral or a positive MIP, p ϭ .001 in both cases. No differences were found among the neutral and positive MIP groups at Time 2, p ϭ .288. At Time 3, participants in the negative MIP group continued reporting higher levels of sad mood than participants in the positive MIP group, p ϭ .005, but there were no differences in sad mood levels between the negative and neutral MIP groups, p ϭ .111. This was explained by a significant decrease on sad mood from Time 2 to Time 3 for the negative MIP group, p ϭ .001, whereas sad mood in the neutral and the positive MIP groups remained stable, p ϭ .100 and p ϭ 1.000, respectively. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
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In sum, mood manipulations were effective as participants reported mood changes in the expected directions. Furthermore, mood manipulation effects were transitory. Participants showed a return to initial mood levels in Time 3, as reflected by a happy mood increase and a sad mood decrease in the negative MIP group and a happy mood decrease in the positive MIP group, from Time 2 to Time 3.
MIP Differences in Attentional Deployment
A 3 ϫ 3 mixed design ANOVA was carried out, with MIP group (negative, neutral, positive) as a between-subjects variable, and emotional picture condition (happy-neutral, angry-neutral, sadneutral) as a within-subject variable, to Test MIP group differences on attentional deployment to emotional faces. Mean scores of attentional deployment indices are presented in Table 2 .
The analysis revealed only a significant main effect of emotion condition, F(2, 246) ϭ 56.88, p ϭ .001, 2 ϭ .31. Bonferroni tests indicated that participants showed a significant higher fixation frequency to happy faces than to angry and sad faces, p ϭ .001, in both cases. This main effect was not significantly affected by MIP group, F(4, 246) ϭ 1.79, p ϭ .130, 2 ϭ .03. Comparison of each bias score against a value of 0.5 (i.e., indicative of absence of bias) showed a bias for participants in all MIP groups to look more frequently at happy than neutral faces, whereas no biased tendencies were found for angry and sad faces (see also Table 2 ).
Mood Changes After MIP and Attentional Deployment
A series of regression analyses were conducted with attentional deployment to each emotional picture condition (happy-neutral, angry-neutral, sad-neutral) as the dependent variable. In each model, main effects of MIP group, happy mood change from Time 1 to Time 2 and sad mood change from Time 1 to Time 2 were entered in the first step, followed by two-way interactions in the second step and three-way interactions in the final step.
No significant main or interaction effects were found for attentional deployment to angry and sad faces (all steps in regression models accounting for less than 2.9% of variance, all p's Ͼ.05). Regarding attentional deployment to happy faces, a significant two-way interaction between MIP group and happy mood change from Time 1 to Time 2 was found, ␤ ϭ .813, p ϭ .014. No significant relations were found for sad mood change. In order to interpret the significant interaction we calculated simple slopes of the regression of happy mood change from Time 1 to Time 2 on attentional deployment to happy faces at each MIP group. Analyses showed that happy mood changes were positively related with attentional deployment to happy faces after receiving a positive MIP, ␤ ϭ .320, p ϭ .039, but negatively related after receiving a negative MIP, ␤ ϭ Ϫ.425, p ϭ .005, whereas no significant relations were found after receiving a neutral MIP, ␤ ϭ .064, p ϭ .689. As can be seen in Figure 2 , happy mood increases after receiving a positive MIP were predictive of more attentional deployment to happy faces. In contrast, the slope in the negative MIP group shows a mood incongruent relation. Participants reporting stronger decline in happy mood showed more attentional deployment to happy faces in the attention task.
Attentional Deployment and Mood Changes After the Attention Task
To test if attentional deployment predicted mood changes from before to after the eye-tracking session, a series of regression analyses were conducted with mood changes from Time 2 to Time 3 (i.e., happy mood, sad mood) as the dependent variable and MIP group and attentional deployment indices as predictors. Attentional deployment indices for each emotional picture condition (happyneutral, angry-neutral, sad-neutral) were entered in separate models. In each model, main effects of MIP group and attentional deployment to the corresponding emotional picture condition were entered in the first step, followed by their two-way interaction in the second step.
With regard to happy mood changes from Time 2 to Time 3, significant effects were found for attentional deployment to happy faces but not for attentional deployment to angry or sad faces. Specifically, the first step of that regression model accounted for 16.2% (adjusted R 2 ) of the variance, where both MIP group and attentional deployment to happy faces emerged as significant predictors, ␤ ϭ Ϫ.317, p ϭ .001, and ␤ ϭ .248, p ϭ .003, respectively. Importantly, the interaction between both factors also emerged as a significant predictor in the second step, ␤ ϭ Ϫ.573, p ϭ .008, accounting for 4.7% (adjusted R 2 ) of the variance. To interpret the significant interaction we calculated simple slopes of the regression of attentional deployment to happy faces on happy mood change from Time 2 to Time 3 for each MIP group. Analyses showed that attentional deployment to happy faces after receiving a negative MIP was positively related to happy mood changes, ␤ ϭ .498, p ϭ .001. A similar but not significant This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
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tendency was found for the neutral MIP group, ␤ ϭ .256, p ϭ .101, whereas no significant relations were found in the positive MIP group, ␤ ϭ Ϫ.017, p ϭ .915. As can be seen in Figure 3 , higher attentional deployment to happy faces after receiving a negative MIP was predictive of subsequent happy mood increases. With regard to sad mood changes from Time 2 to Time 3, significant effects were found for attentional deployment to happy faces but not for attentional deployment to angry or sad faces. In this case, the first step of that regression model accounted for 10.5% (adjusted R 2 ) of the variance, where both MIP group and attentional deployment to happy faces emerged as significant predictors, ␤ ϭ .221, p ϭ .011, and ␤ ϭ Ϫ.237, p ϭ .006, respectively, but their interaction did not emerge as a significant predictor in the second step, ␤ ϭ .257, p ϭ .256 (adjusted R 2 ϭ 0.09). Given the significant decrease in sad mood observed for the negative MIP group from Time 2 to Time 3 and the negative relation found between sad mood change and attentional deployment to happy faces, we specifically tested the predictive role of attentional deployment to happy faces in the negative MIP group on decreases in sad mood. Analysis of the simple slope of the regression for the negative MIP group showed that attentional deployment to happy faces was also predictive of sad mood decreases from Time 2 to Time 3, ␤ ϭ Ϫ.388, p ϭ .011 (adjusted R 2 ϭ 0.15). Similar analyses for the neutral and the positive MIP groups were conducted but no significant relations among attentional deployment to happy faces and sad mood changes were found in these groups, ␤ ϭ Ϫ.122, p ϭ .440, and ␤ ϭ Ϫ.205, p ϭ .193, respectively. As can be seen in Figure 4 , more attentional deployment to happy faces after undergoing a negative MIP was predictive of subsequent decreases in sad mood.
Discussion
The present study tested the interplay between current mood state and attentional deployment to positive (i.e., happy faces) and negative (i.e., angry and sad faces) stimuli in response to experimental inductions of sad and happy mood. We tested the effect of induced mood state on subsequent attentional deployment and we also tested the association between attentional deployment and subsequent mood.
It has been argued that mood states facilitate the cognitive processing of mood-congruent information (e.g., Bower, 1987) . Indeed, in our study a mood-congruent association between increases in happy mood after receiving a positive MIP and higher attentional deployment to happy faces was found. This result is congruent with previous results showing that participants under a positive MIP show an attentional bias to positive information (Tamir & Robinson, 2007) . This association has been broadly interpreted in terms of selective attention acting as a mechanism by which positive mood facilitates the attainment of desirable outcomes (Fredrickson, 2001 ). According to this idea, elevated positive mood states are thought to facilitate a selective focus on rewarding or desirable features of the environment, and such selectivity may facilitate approach-related decision making and behaviors, which in turn may facilitate the attainment of positive outcomes (Tamir & Robinson, 2007) . However, it should be noted that Tamir and Robinson (2007) Figure 3 . Attentional deployment to happy faces as a predictor of happy mood changes from Time 2 (after MIP) to Time 3 (after attention task). Attentional deployment to happy faces of participants undergoing a negative MIP predicts subsequent happy mood increases. Figure 4 . Attentional deployment to happy faces as a predictor of sad mood changes from Time 2 (after MIP) to Time 3 (after attention task). Attentional deployment to happy faces of participants undergoing a negative MIP predicts subsequent sad mood decreases. This document is copyrighted by the American Psychological Association or one of its allied publishers.
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tapraid5/emo-emo/emo-emo/emo00513/emo2866d13z xppws Sϭ1 9/5/13 12:27 Art: 2012-1156 reported significant MIP group differences in attention to positive information whereas we did not find MIP group differences in our study. This different pattern of results may be due to several methodological differences between the studies, such as the stimuli employed (i.e., words vs. faces), the timing of stimuli presentation (i.e., 300 ms-900 ms vs. 3,500 ms) and the measure of attention (i.e., response times in the dot-probe task vs. direct measurement of eye movements). Taken together, results suggest that although a positive MIP compared with other MIPs may induce a higher initial selectivity for positive information (e.g., during the first 300 ms-900 ms), MIP groups may then show similar subsequent attentional deployment to this information (as shown by attentional deployment across longer periods of time in our study). Further research analyzing attentional deployment across time is necessary to clarify this issue. With regard to negative mood states, previous research has not reported mood-congruent relations between affect and attention (e.g., McCabe et al., 2000; Chepenik et al., 2007) . Some studies (e.g., Isaacowitz et al., 2008) have shown that inducing negative mood states may provoke mood-incongruent attentional deployment, which may serve to regulate the negative mood elicited (Isaacowitz et al., 2009) . Indeed, in our study a mood-incongruent association between decreases in happy mood after receiving a negative MIP and higher attentional deployment to happy faces was found. Thus, our findings in the negative MIP do not support a mood-cognition frameworks hypothesis (e.g., Bower, 1987) . In contrast, our results suggest that attentional deployment may buffer, rather than exacerbate, the impact of an induced negative mood (Ellenbogen et al., 2002) . A more conclusive proof of these relations will require testing if attentional deployment differentially changes from before to after receiving a negative MIP. Unfortunately, attentional deployment prior to the MIPs was not assessed in our study and, thus, this hypothesis could not be tested. Further research should employ this type of prepost design to determine the role of negative mood in attentional deployment to emotional information.
The proposition that mood repair processes may play an important role in the relation between attention and mood was supported in the second part of our study which focused on the relation between attentional deployment and subsequent mood state. The results show an association between more attentional deployment to happy faces and stronger increases in happy mood as well as stronger decreases in sad mood immediately after completing the attention task in participants who received a negative MIP. Thus, the more frequently participants looked at positive information after receiving a negative MIP, the stronger the repair of the mood changes that were elicited by the negative MIP. Our results are consistent with previous studies showing a relation between attentional processing of positive information and subsequent changes in mood (Isaacowitz et al., 2009) . These findings support the idea that attentional deployment to positive information besides acting as a mechanism by which positive mood facilitates the attainment of desirable outcomes can also be considered an adaptive strategy to regulate affect. Wadlinger and Isaacowitz (2011) argue that attention may be a tool for promoting emotion regulation in negative situations. Accordingly, several studies have shown that selective attention to positive information reflects emotion regulation and that regulating attention is a critical component of the emotion regulation process (e.g., Ellenbogen et al., 2002; Johnson, 2009 ).
However, previous research testing the role of attentional deployment in mood regulation has primarily focused on stress responses. It has been shown, for example, that attentional deployment patterns such as selectively attending toward positive information and/or away from negative information are related to lower frustration, stress, or anxiety levels when confronted with a stressful situation (Ellenbogen et al., 2002; Johnson, 2009; See et al., 2009) . Perhaps due to the inconsistent findings on the role of attention in depression (e.g., Mathews & MacLeod, 2005) , the role of attentional deployment in sad mood is less well known than in moods related to stress or anxiety. In our study, we employed a negative MIP directed to evoke feelings and related memories linked to sad themes. Our results indicate that an attentional deployment pattern of fixating more frequently on positive information predicted the repair of mood changes elicited by the negative MIP. In contrast, we did not find a similar predictive role of attentional avoidance of negative information. It would be arguable that attentional deployment to positive information may be an adaptive mechanism to repair mood elicited by situations evoking feelings linked to sadness. In contrast, negative information avoidance may be an effective mood repair mechanism in response to situations evoking negative feelings linked to stress or anxiety. Further research will be necessary to test this differential hypothesis.
Findings on the relation between attentional deployment to happy faces and mood repair may have important clinical implications. Individual differences in the ability to regulate emotional responses to negative events are thought to play an important role in the onset and maintenance of depression (Joormann & D'Avanzato, 2010) . Moreover, it has been reported that depressed individuals' attentional deployment patterns are usually characterized by a sustained processing of negative information (e.g., Eizenman et al., 2003; Kellough, Beevers, Ellis, & Wells, 2008) but also by a reduction of attentional deployment to positive information (e.g., Kellough et al., 2008; Sears, Thomas, LeHuquet, & Johnson, 2010) . Findings reported in this study suggest that a reduced attentional deployment to positive information, as frequently shown by depressed participants, may reflect a reduced ability to repair mood. Thus, attentional deployment to positive information shown by nondepressed individuals may serve to repair and regulate their mood when confronting with negative situations. In contrast, depressed individuals' reduced processing of positive stimuli may contribute to reduced positive affect and sustained negative affect, two hallmark features of depressive episodes (Clark & Watson, 1991) . Further research should consider if cognitive training directed to increase attentional processing of positive information may help depressed individuals to regulate and/or repair their mood when confronted with situations eliciting negative feelings.
Our findings promise to increase our understanding of ways through which attentional deployment may contribute to the attainment of desirable outcomes and to the repair of negative mood. It should be noted, however, that our study has some limitations. More female than male participants took part in our study, which This document is copyrighted by the American Psychological Association or one of its allied publishers.
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tapraid5/emo-emo/emo-emo/emo00513/emo2866d13z xppws Sϭ1 9/5/13 12:27 Art: 2012-1156 may limit the generalizability of the results. 4 Furthermore, the positive MIP in our study had limited effects on mood changes. Although this is a common issue in studies aimed to induce positive mood states (see, for instance, the meta-analysis by Westermann, Spies, Stahl, & Hesse, 1996) , it may explain the limited effects of the positive MIP on attentional deployment in our study, as compared with the larger effects found after the negative MIP. It should also be noted that the analyses of the relations between attentional deployment and mood in our study were correlational. A more direct proof for a causal role of attentional deployment in mood repair will require evidence that changes in attentional deployment are related to changes in mood. Further research directed at training differential attention deployment patterns will be necessary to clarify the causal role of attentional deployment to positive information in mood repair.
Despite these limitations, our findings support the proposition that the interplay between attentional deployment to positive information and mood depends on the current mood state. Supporting a mood-congruent processing model (e.g., Bower, 1987) , positive mood states may facilitate a selective focus on rewarding or desirable features of the environment (i.e., happy faces in our study), which may facilitate the attainment of positive outcomes (Tamir & Robinson, 2007) . In contrast, when negative mood states are experienced a focus on positive information may serve to repair negative mood. Thus, attentional processing of positive information may be a valuable tool for promoting the attainment of desirable outcomes as well as an adaptive strategy to regulate negative emotions. 4 We performed a 3 ϫ 2 ϫ 3 mixed ANOVA, with MIP group (negative, neutral, positive) and gender (female, male) as between-subjects variables, and emotional picture condition (happy-neutral, angry-neutral, sadneutral) as a within-subject variable, to test whether differences in attentional deployment to emotional faces were based on gender. The analysis revealed only the significant main effect of emotion condition previously reported but no gender ϫ emotion condition or MIP group ϫ gender ϫ emotion condition interaction, F(2, 238) ϭ 0.78, p ϭ .457, 2 ϭ .01, and F(4, 238) ϭ 0.92, p ϭ .453, 2 ϭ .01, respectively. Thus, gender did not affect attentional deployment.
